espacenet — Bibliographic data 



1/1 



Organic devices and organic devices production method 

Patent number: CN1620212 (A) Published as: 

2005-05-25 <g CN1 00527458 (C) 

TOSHIO MATSUMOTO [JP]; AKIRA YOKOI [JP]; TAKESHI NAKADA [JP]; NORIFUMI da „H=,nn^,r 
KAWAMURA [JP]; JUNJI KIDO [JP] + m EP1530245 (A2) 

JUNJI KIDO [JP] + m EP1530245 (A3) 

^ US2005098207 (A1) 

C09K1im; H01L29/80; H01L51/00; HOILSI/OS; H01L51/10; H01L51/30; HOILSI/AO; "S KR100880878 (B1) 
H01L51/42; H01LS1/50: H01LS1/S2; H0SB33/10; C09K11/06; H01L29/66; 

H01L51/00; H01L51/05; H01L51/42; H01L51/50; H05B33/10; {IPC1-7): C09K11/06; „„„ 
H05B33/10; H05B33/12; H05B33/14; H05B33/20 
H01L51/00M12D; H01L51/42F; H01L51/50G; H01L51/50J; H01L51/50J2; 
H01L51/52D10 
sr: CN20041 088649 20041 110 

JP20030380338 20031110; JP20040294120 20041006 



Inventor(s): 

Applicant(s): 
Classification: 
- international: 



An organic device has a hole current-electron cun^nt conversion layer which comprises a laminate of an electron transportation 
section and a hole transportation section. The electron transportation section includes a charge transfer complex formed upon an 
oxidation-reduction reaction between a reduced low work function metal and an eiectron-accepiing organic compound, the 
reduced metal being produced upon an in-situ thermal reduction reaction caused upon contact, through lamination or mixing by 
codeposition, of an organic metal complex compound or an inorganic compound containing at least one metal Ion selected Irom 
Ions of low work function metals having a wor1< function of not more than 4.0 eV, and a thermally reducible metal capable of 
reducing a metal ion contained in the organic metal complex compound or the inorganic compound in vacuum to the 
corresponding metal state,; and the electron transportation section having the electron-accepting organic compound In the state 
of radical anions. The hole transportation section includes an organic compound having an ionization potential of less than 5.7 
eV and an electron-donating property and an inorganic or organic substance capable of fbrming a charge transfer complex upon 
Its oxidation-reduction reaction wilti the organic compound, the organic compound and the inaganic or organic substance being 
contacted through lamination or mixing, and the electron-donating organic compound is in the state of radical cations. 
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^H*#^!j*TffMfr^JFNo.2003-272860 tfj, :^RBm&mA 
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10 03^4^5 l^^il) , p.539; idmc'03 t^XM mw^^^Mit^iX) , 
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mm^m^m, tew ccd/A) ) mmm% cn+o ^ cn i^^nr^m^m 
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mm> ^\M^mM^nmm^wm%mu mpe el ^j^^jiik.^ 
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m HJ ^ M4/26m 



= 2v) o Hitb. imm 24 1^^- 

mm, ^mn^mi^r, ttg^MPE eli&#^#^el^#, mpe^ 

m mr^Rmm^m^m el m^:k^^7z, m el m^m i ^^7t 

(n=l) , 5>h^7G Cn=4) mi^^^Tt (n=9) . 

15 {fco ^M, m24^^^m^m ccd/A) a^isipso cn+o wK^mMm 

^^^#^wtn. EL EL mmmo 

mmia^m 24 4'^^'js<]-^^-#&^tfcattifee^ mpe w^^tig^ 

(n=o) (n+1) Bm^m^, wr-^mmm, ^ 

a 25 fPS 26 ^5(I^:i:^M'^5g3fei^7c6<j^^ mpe el ||#6t)tg^So 

JAm^^^"? C^n^^^l") ^mn^^^^Wim Cmghest occupied 
Molecular Orbital, HOMO) WiSL (withdrawal) ^f, gp, B^^K^Wl'^J' 

30 ^AilJ^ifeT^^(%^^#ii^J^T)e«)m#f^ffl^^m3t(Lowest Unoccupied 
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Molecular Orbital, LUMO) , BP, M}^^l'^m^'?mmnmm''^^o 

-aTfe^Tcsti. t^mtE.mr^Mmmmm^Kim^'?^ homo 
m%T^-aj|iF%T cjAnoMo^mmm ^Am^^-nyt^Tn. mmiE*. 
5 nr^mmwrnm^^'f^m^'?^ lumo to 

BP, "m^^s. (Av) " JiJt:&%^;^*^^/-^M (;^t$:^*it2^^ 

4^6^) HOMO |n] LUMO J^j£4'&>J "tbs^^" o S3^;^M, 

i^HOMo sij LUMO 

Hltb, tamiem^, M3l>lt$;^-%^^^M(ho]e-electron conversion layer) 

10 pi^'f-^^mkM^^^w^m^mW; itn (av) " ^w±mn 
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10-270171 (HH^TpJ No. 6,013,384)^5 2001-102175 (HS^^IJ No. 6,589,673) 
lit^ J. Kido and T.Mtsumoto, 73, p.2866 (1998) , BP, 

30 ^I'^i'^mTtmisim^mm^Tm^i&m^mD Mmm^f^^^, m 
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(1) EfeT^tM^ (^jEl^.^iS^4H) , l^^^^SfeTWm-^itffitJ 

^-^mmmr-M^ 4.oev e^fsiija^M^^ etj^i^-it^i^^ (^*M^!i 

30 tm^:il^^^6^m-i^^^J^ C^^J^^i^^ng^^^) mMT, 
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(2) ^n^mm^, (a) 5.7eV^:H.^iim^^#tt, 

S^JWW#. feig*.T^^il^^|PS;^^li^^Wiii& (laminate) o 

mm^^^m^M^^^mc>mmm^-:k^ 4.oev eti^s 

m^^^^M.^^mt4-=f- 5.7eV |P^%^#14Wm4fc^»M^i5^ 

m{>^^m^^m^^'f- 4.oev mmm±M^i'm-^'^±mmTmu± 

mm^^m^^i" 5.7ev ^Mwmm'm^M^^, mmmn. 
30 tiw*»^#wmti, i:xR^.^^^mit^miit^m-MmM'?^s. 
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^^^^m^^mH^m-^fmrn^ (coordinated) «K#;ff (bonded) 

I 

Ar, N Ar, 

20 mm.m^^mm.^m^ 
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m'^mm'^^mU-m%mmm^=-Wj^ C tetrafluoro-tetracyanoquino 
5 dimethane) . 

&^]W*fltlSd>^MH-p- (SUt^S) m (tris-P-(pentafluoronaphthyl)borane) , 

30 m^^^, m^=f^^^^m^mMmf'mo 
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m 1 m^^mm^:^mm i mmELm^^mm^^^'^^-^ 
m 3 m^mi 1 iij 3. -B^j 1 ){tti:^^j^n^?!i i ^mm^m^s. cv) -^m 

5 (mA/cm') -^jg Ccd/m") fitl^^ffi^l; 

S 4 B^^;Jt;^MM 1 Mltmm^ EL l^#^l^fifi^t#1iMa, 

s 5 ^^.mm^mMM 2 m^u el m^^m^^M-mmm; 
m 6 Bff^^^M*E9j^j 3 mm el ^^^i^Ki^^ttScMS; 
s 7 m^^^mm 1 ##figw^EL ^f^^t^isg^mttmMS: 
10 m 8 ^;f^^{^^:bTit^*^6^*:tBj^j 1 wwm el mmmmm x c a) 

(V) (mA/cm^) -^^ (cd/m') 

® 9^;f^^f^^#ft^1^^6<3*aBjM 1 &^^mEL^#^lgM^x (A) 
^i^^^mWm (mA/cm^) (cd/A) StJ^^ffi^S; 

15 mil Bi^^^m^^mm 5 el m^m\i:m-^ii^^^sM^ 
mrnm-, 

20 m 14 ^^^^^t:bl!imil#^^^6«J^#'M®ffl; 

gl5^;f^^*:^BJ^ij5$I^t[:^#0<J%;^ (V/cm) (A/cm^) 

(%) s^a^^ft^S; 

25 ® 17 B^:^^*J^ lE?fe¥PJ^^Bff^Kl^#^)fd'tb^#6<I^-K (nm) 

m 18 ff^^sM*:^B^M 6 ati^m el n^^i^i&tf^E'smffiS; 
s 19 Bf^^^m^^mm 7 stiwm el m^nm^m^mmm', 
m 20 0f^^^^M*:^0jM 7 mm el ^#:^-^^6<]^*i4mMffl ; 
30 ^21 Bf^^mM^^ik^mYET^mm^mLmmm^'m 
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ift 15 mnmn 



m 22 m^^mm,:^Rmm 9 m fet ^mmmm. el m^^^mmMn 
mm-, 

m 23 m^^^m^mnm 9 fet mmmm^ el 

5 att#M®; 

ffl24 0f^^S2^7n (n=l) . 5^7!; (n=4) sg#10#.7C (n=9) 
/^^Miti£W#^WmEL:il#^^t|6<JIjj$$t3^5?{t^ (ImAV) M^m^^^^ 

T, :S.WM:^^^7n&t)WmMPEEL^#e«llgm®o 

15 

PlI^ffll^Ti^^^^^^^fl^] (lithium complex of 

(8-quinolinolato), \>Xr^^ "Liq" )f^^^Wtn.^Mtt;-^i^. 




^'^vjm^iy)^^m^M^^^{^-nmmm)^^^m (aluminum 

complex of tris (8-quinolinoIato), ^T1til5?"Alq") : 
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iJi Ba 15 mi2/26M 




m^MT^^^^^^^^m^ (bathocuproine, UTI^^ "BCP" ) : 



m^^=f cm^r) wm^tio mm^mMmMf^^'^'mmm^m 
10 ^^^) it^m m^, Aiq) )AmMj^mi\i{Lt - Mq} 

Li + Alq-^L^+Alq- (Alq 
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Hj 45 mu/2m 



■^"f C$n Alq) ( mm 4 ^P^J 5 ) 0 

10 mmm^^o i^^mm'&^^^^miA^mm^ 

15 ^, ^mj^^mmm mmm^^^M) . ^^^i'it^mnum 

20 if fltl^^BJA^?f^0*^^«J*ifilBtr^^JFNos.lO-27O17l|t] 2001-102175 

3-^i:Sltl)#-(^^^H^)*S^-^i^ (europium complex of tris(l,3-pheny-l,3- 
propanedionato)mono(bathophenanthroline), liilTfif?^"Eu(DBM)3 «PEHEN"): 
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(bathophenanthroline, lUffaf "BPEHEN" ) : 




N N 

pT mi'Mi^ ^mmEMR^m Eu(DBM)3 -bpehen 

Nos.lO-270171 2001-102175o ^^TjJ^^m^Ml^ BPEHEN- (tS^^PJ^^) 

mEummitm cm, eu+^#eu2+ik#eu3+; Euw^^eti^^) . 



15 t^m^it^^, mn±^m Liq, pTWffl^ mm^Em:^^m) 
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lli ?g ^ mi5/26S 



5 Li + Liq->Li++Liq~ (Liq &?I#^PJ^^Jt^^) 

^M, + . -f^ffiaii^^lkS^SeVieetech Japan 

m uLVAc 'j^^m'^^MmM^mm&'&^^"cKTM-mo"mMM^ 
m^Mm3f^is$w^Mm}?-&^ pi\iXm keithley ^^^^^mm^i^ "im" 

in TOPCON ^^n^^mmi^ "BM-S" im^^^^^o "sri^Jlffl Perkinelmer 
20 "Lambda 19" iOM^Ttito 

nm 1 Bf^, ^^±m no mmm) mm u mmmu lo ±^ 
%^3M^mmmm^^^ 6ooa m^:x^rm^m^m^^ 4,4'-m\n- ci-m 
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^ B8 IS mW26M 




i:}.mj&^n^mm 12, mjsu^s)?-m^ 6ooa ^ Aiq \ixmm:&^B 13 » 

Sjtb, ±^6<i Aiq SI Liq (-g-^fSiija^M^? fitJtt.^^^) 1: 1 ^^5^ 

m 5oA fitij?s^tK^R?^^M 14. mjs, um'mmmm^^ 
B,±mmm, mmmmiskmimmiso atjs, a-NPo^PE^^- 
m CV2O5) ui: I mm^itum^mm^^ iooa mm, \>mmm i6 cs;^: 

^^^^^ o TOJ¥St5ij^i,oooAfi<ilg. i=Jl?f^K^^mi7o 

f^^m^n^ EL |§# 210 &fl^*^nr!iJ[Mtt.^$IlT: ITO/a-NPD (6OOA) /Aiq 
(6OOA) /Alq:Liq (1:1) (50A) /Al (ISA) /VjOj: a-NPD (1: 1) (lOOA) 

/Ai (Si) c '&M^^m^%m^^iymw^^mf^=^mmmm. 

ftw^ EL ii# 210 ^, m%mm iTo ^it^pjtss^ Al zmmum 
%t (DC) M, mymm2>^m^^^mmm^^^ #ms3, (o) 

(V) (mA/cm') -^Jt (cd/m') fi^^^tt 

Ml., $n®2^;f^S^i^;^4&^3^#at)lf^^tS, M14^M15 Pj^f^^ 

^'f^mW'^ (.^^m^B'B.^m^ is. ^ i6 mm is wi^if^^^Tii^m-* 

^ 19. 

M 1 )(^fck^J 

aa^^is, IP. ^fH4'fi^lMi4 4'LiqMa4 4^^^&<jMi04f1^6<j^ji 
Li^^-^fi{j^#T, SMMiM^o J^:ifi<JWmEL»300fi<i^|4lpltii^/i^ 

j^^nT: ITO/a-NPD (6OOA) /Aiq (6OOA) /Alq:Li (1: 1) (50A) /V2O5: 
a-NPD (1: 1) (lOOA) /Al (ffl4) o 
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^ m ^ M17/26M 



mi 

»j 1 ^mm 14 &^ Liq s 24 mmr^^m^m^^^ 

(2^,6,6-0 ¥«-3,5-^-®tl) mm^m (rubidium complex of mono 
5 (2,2,6,6-tetramethyl-3,5-heptanedionato), (iJlTfiJi^ Rb (dpm) ) fi#&«J^#T 
1 ^^m, ^?^^:MrW^T^IIlStl%mEL||#220:ITO/a-NPD(600A) 
/Alq C600A) /Alq:Rb (dpm) (1:1) (50A) /Al (ISA) /V2O3: a-NPD (1: 

1) (looA) /Ai(®5) o miiommm^^^ms'^m^ c^) ^ 

Mo 



CCCH,), 




m3 . 

l^mmu^ Liq S 6 34 fi^^m^^^ltt.'^tf: Mftil 

(LiF) imm^i'^rmnm i e^as, i^^^^^^^nT^ina^jw^ el m 

230: ITO/a-NPD (6OOA) /Alq (6OOA) / LiF (lOA) /Al (ISA) /V2O5: a-NPD 
15 (1: 1) (100A)/A1(®6) 0 mem^, S^aEL^#230 4'. 

^ft.^J^Alq cm 13) ^M^Mifc^tlLiF (M34) MJtj^^MM^ji^M^ 

mMi amUW o WmELl|#230#?E^Kl?!iMl:^m^£S3 4'ffi^^ (A) 

20 »J^M 1 4^^ 14 MM 16 Alq:Li (1:1) m 114 

T.fifi^J 1 6<Jiig.^^;^W^T ^l^&flW^EL||#310sITO/a-NPD(600A) 
/Alq (6OOA) /Alq:Li (1: 1) (50A) /Al (^7) o 

if^^3io#tiEafj|]!!ifi^:i^i3 4'ffl#^ (♦) m^u 
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iJi IS 45 mW261S. 



5 M4 

cm^mm^mnumm) m^^ mi \ ^^m^^ el m^wmm 
w^^it. w, fijit^AiMi5 wms (xA) M^-it&^jmEL^ft, 

10 $PT^t^W: ITO/a-NPD (600A) /Alq (600A) /Alq:Liq (1: 1) (50A) /Al 
CxA) /VaOj: a-NPD (1: 1) (lOOA) /Al. 

^^^^J^SS 8^PS 9 ^^-a S^tj^ffi (V) -«^JSf (mA/cm^) - 
(cd/m^) S<)ii#tlEfi^, ®9^%m^^ (mA/cm') (cd/A) flU 

#ffift^o ^^^Jfitl^m^', (V) ^^^|EWmEL|§#«f x=OABt (BP, 

15 mum^) nmmm^^, (♦) ^m^x=^3AHmmmm. 

(X) 'f-^^^Ex=10AN-WJfi^^#^«, (O) ^t^:&x=15AHt# 

is^it* (ffiiSx=oA fPx=3Awe<]^^^^) B^, s^sT^^ 

A^g^tMo Silk, ^^m^^mm^mR^^'K^m, mRn^uvE^: ^ 
^®%H^2.2VBt, «^iff (kink) 

25 f^^umM^m3mMmn-% isa b^. ^;gin^^prtijiiifsijft#7ic¥- 

M5 
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K Hj ^ mi9/26:s 



EL mmm=fo ^m^t^-^^M^mmm^m^^^mmm^mm^^ 
5 tarn 10 ^m^, M:'n^m}s^m cm^m) si m^^mu so ±, im 

iR^tkM^ Liq:Alq:Al=l A/s(Liq):3 A/s(Alq):0.3 A/s(Al)^|?i^ Liq^ AlqfPfg 
(AO ,IiJl?^^M 52, Liq ^'^^^mijjEll^lStlWa^M^^tJ, Alq 

J^^WTS&^I^S^]»U^#250: g^^/Al/Liq:Alq:Al/Al 10) « 

mm 11 tPjf*. 52»J!^.>5^feSM^M Li^P^^T^-^^CAlq) 

mnr^^: 3^^/Al/Alq:Li(l:l;J*JfFl±;)/Al (M 11) c 

^tam 12 M 52 Mi^^ffl-g-w Alq mM 55 j-^#fi<j^#T. s 
m^m 250 ^B)(d-H:^m el 251 si 252 ^^fi^iimsti w (v/cm) 

15 ;;f^, ^Ai^^*^: M:^ny^nmm^i^t mm 

/Al/Liq:Alq:Al/Al 10) mM^^imT^^^miT^m^: ^mi/Alq:Li(l:l;Jt 
20 ^sbtyAi m 11) |W!Bt^Wffi^W#tiE^J.%PM^~10'ncmo i^^^^Bj: 

^Liq4'&^Li^^Miiw>^#ip^jaiM.Si^, mj^um. ?l^-a«*i5S 

Jg^iS4^)^4a<JLi^lSji^%TWmft^tl (Alq) jS^T^^T^a^W, 

Bpm-aji&isjg^fe%##^^^tj (Lr+Aiq- iAiqmmm^^^ ) » 
13 ff^, ^TTO>tw*mffl»m^#, s^^sfe56±i^AEiR 

25 ^ tt^J ^ : Liq:Alq:Al=l A/s(Liq):3 A/s(Alq):0.3 A/s(Al)^??llR Liq> Alq 

(Al) 52o )^4^KJ«||t^||# 255 mrm^: ^^mW Liq:Alq:Al 

(s 13) , tarn 14 mnjiman, ^^^muse^^umm^M,^ 
^^m±m (Al) a<iLiqfnAiq, 3^m57, mmmitm'^m^o r^m 

itrn'^^'^lSGM^^ym^^: :&^a;^iq:Alq (a 14) o 
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iJi BJ3 45 ^20/26^ 



M^^mm 1000 A m Liq:Alq:Al M 52 flg?!i!!lTlS:i&# 255 ^=irWMi¥ 1000 A 
tfy Liq:Alq M 57 &<J?8m^# 256 ^l^fitltlK^^-fe (nm) -^^^ ( % ) 

ffi^^ftjss 16 nm 16 ^xn^mm^-. ^nnm» mo km 
wur, f^^^^Mmm^i'^mm'^m^ Liq:Aiq:Ai e^jM^M 52 -^r^ 

5 WWm^tf (Liq:Alq) fflfcfc^, 3S:7fc^M^$li^o MR, ^M^^: 

if6<J^^0^A«M?lffl&^]«. jSifflW'^^g,Vol.73,p.2866 (1998) 4^1^* 

Liq:Alq:Al (ffl 13) ^M'^r^^mmimi^: ^^Sfe/Liq:Alq (S 14) 

me 

15 mmmmm:^Mmm^^i^m}&mmm (anti-reflection layer) o 

flE* (phthalocyanine ^Tt^^s "CuPc" ) ^itPYll (quinacridone) M 

n&m^mm, ^R'j^^mm^:r^im^^. ^'pmmw (phthalocyanine) 
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iJi ?I3 1? M21/26K 



m *$t^^M" ^^mf^^S^Mm (anti-reflection layer) 

5 63 (DCJTB: Alq) (^^f DCTJB ^ 4-(-i,S3E¥S)-2-i2TS-6-(l,l,7,7-ra 
^m^^m^m-9-mS)-^ll-\im, ^:^^mtkz (4-(dicyanomethylene)-2-t- 
butyl-6-(l,l,7,7-tetramethyljulolidyl-9-enyl)-4H-pyran) ) , UMf^^^EL^W 
ittiS, ^i^^m^ELm'¥m±UP.-^^ Mq:Uq (h 1) m 64. 

Ai 65 VsO^rCuPc 66, imj$.^K^m-^f^mmmB, 

10 ^n±m-PUnCu?cm67o mh, ^CuPcM67±iJL^CuPc:V205M68 
fP^M(P^|g)69o7^46<J^m EL 260 A^T^^1^:IT0/a-NPD/ DCJTB: 
Alq/Alq:Liq (1: 1) (50 A) / Al (15 A) / VjOjiCuPc/CuPc/CuPctVjOs/ Al 
(Sl8) o 

^M*««Jft^BffiSi6eti:^?*, fi^^^W DCJTB: Alq 63 ^j^^ 

15 K&^fe't', "SrtJilffliiS^J (CuPc/VzOsiCuPc) MfifiM]?m^li^69K:^[pi 

mn^xm ''mmmW'^m 39 M^i^^ix, mm 28P-Q-9, 
pio36 (1992) '''^mm^mm^mmnmmm^m^B^^mmmm'^ 

JFNos. 2000-58267 4'Mia^6<J|5^^±#^^4#B^ffi&^M^WS:A:f|M#ft 

^^mmmmmmm^i'm^±mM-^^mwm-\^> ^^^^ 

25 # (iS:WS;^-*^«2^i^^M) +6<ilP##^^M|5ilgKiM*^fflo 

M7 

M (damage reduction layer) « 

30 fi^^MviMBB^o WK, :&S*#^!|*Ti»^Jf No. 2002-332567 (H 
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^ m ^ m22/26n 



*#fiJ*it-^ No. 2001-1426729) ^, ^^MA'^Jf: tR^±^±mm^m^i^ 

^"f&xm immmm) w^^mmn^m^ no f^^^^&A 
mm, ^"i^ifimumMmuEL^^mmmmXo :&jpp^729m^^^m 

5 '^mm^^R^^ 

MM., n * if ilir^ JF Nos.2000-58265 m 2000-68063 ^ff T 

10 i^^^mm^T:> o 

m^'^-^mMmM%m^mmj¥m^m:^mm cuPc, n\cknn\im-n^% 
15 ^mmm, ip, cupc Rriji«m^s*#tt. ^n^, 19^^, i^^s^ 

70 ±^?i:^ ITO M 7K a-NPD M 72, Alq M 73, Alq:Liq (1: 1) M 74, Al 
m 75, VjOjrCuPc M 76, CuPc B 77 ^-^W Al, ITO mi^mmmmm. 78, 
liA?^^:a^TM^*^fi?lWm EL 270: 

ITO/a-NPD/Alq/Alq:Liq (1: 1) , (50A) /Al, (15 A) / VjOsiCuPc/CuPc/ 

20 (Al, ITO^) 19) . 

^-M, 20 ^>ff^, m 19 EL CuPc m 11 CuPc 

m 11 ^W.m^±M^ VzOsrCuPc M 79 >ftW. li>l?ifig^WT^^1^6^W^fl EL 
^#271: ITO/a-NPD/Alq/Alq:Liq(l: 1), (50A)/A1, (15 A)/V205:CuPc/ 
CuPc/V205:CuPc/ (Al, ITO^) (S20) o 

25 S^46<i^mELl&#270^P27i 4^, f^;^$:^#^M6^iWm?ijl^^n^7 

^J8 
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i^i M ^ m23/26jS 



5 1) J^fflW'^m 48, 183(1986) 

2) ft^'i^mpp.327-330(1990) 
3 ) m^^M^U 76. 2650(2000) 

4) MM^m^n. 79, 126(2001) 

5) ^mmm-^m. so, 1667(2002) 

mta, p^xm 5 mmr M.^ym^mmxmm^m: ito/cupc/ 

PTCByAg/CuPcA'TCBI/Ag, mMm^t^ 5 k mUm^^ CAg) , ^t. 
^^}^±^7t (CuPc/PTCBI) ^^mm, ^+PTCBI^ 3A9,lO-5b-0I^S- 
15 ^^15^1^ (3,4,9,10-peryIene-tetracarboxyIbis-benzimidazole) » 

i^]js^Ag&^^o IP, ^Hs:$::g0j^, ^uxmm^m-mym^^: ito/gupc/ 

PTCBI/PTCBI:Rb(DPM):Alg<]^?JT:^RMA^205 : CuPcK^t^iJl^a/CuPc/PTCBI/ 

Ago i^^mmMmmm, ^M.-^m^mmm^m^^im^m^o 

20 J«:^h» iTM^%^^J^4#-7£$St^^, %?!k6«J Jf j^%ffi (open circuit voltage) 
niWM^^^m^o ±i&PTCBI:Rb(DPM):Al&fl^fc^JL|RMW5: CuPcStJ^^Ji^R 

25 tt.^t/, ^'J^^S^^t-^i^: V205^#F4-TCNQ PNB ^^-g/CuPc/PTCBI/ 

30 ^^Mc ^±^m^^m, ^m^it^mm-f^m^^mi 
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u m m2i/26M 



Ar, -~~ N Ar3 

5 Jf No.2003-264085 ^^5f7-?t:RWTi&^t^fi^^#: ITO/CuPc/ PV/CuPc:PV 

MMi^'^m^n^^mm, mtamT^mi^^ (cupc/pv) ^^m^m^n 
15 (cupcipv ^^umm) fi^^if . tPRTiJi^^^BriiifflSESij&fi^i^ijjtg, ^ 

m9 

20 Am^^, mw^i^mm^awm (fet) ^t^6«iwaELi#t. « 

(SIT) 47jSf:;^^^m^Ep* 

30a-H-2,p.l297 63 1^7|t#ij^^ep:2^ 29p-ZH-15, p.ll61) o 

l^W^EL^#f=fi«I^T'a3§ffl2l4'Wmil#320. wm^#32o 

25 mm 93. 94 amm) 95, Sl^4'«Aagt>l^ Cslit-Uke) «^ co 

96 &fjgiJ^$:A:#irM 93. ^^P^{t%ffi|p^^3S^priJJl®j±^MiraliJII# 
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n m ^ S25/26K 



95 m^-kimB 97 ztm^t^n, ^ta, V2O5 c^^^^fc-^tf) 
M 97 :tfa]^g*^j^*^Baggyi:i.ii-%^ 120 6^S;A:fiij» 99 
10 96 UA^^-Kimm 97 4^ , el m'^u^^m^mm 

SPH^ 91 m^'f^mm 121 :tfa]^g*?fl^lfP^ 
122, :&^^^mm 121 ^n$;c#3irM 93 :tfi]^g*^^2|s::S:BJ^:;^*«?E-*^ 

15 ^m^m 120 fitj$^A:#^ifp^)' 99 m^i'mm^ loo- TfnE., ^mbjp^^ 
95 m:km 94 /^^t^axM 123. ^:B:=f ^i^^^nfifiwm el 291 
'i^, ^^4^M96#cA«%^#irM i2i4', m^^m.mm-Lm 

20 ^nmB^^'fmB, mmmm^nmimmm^o 

^^^^mmmm(.^^mm:>r-t^mm^mm, bp, 
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m sg ^ m26/26^ 



5 Nos.lO-270171 ^ 2001-102175 ^M^JFStJ^ff'JnAiaiJ^^Mfitl^^^irM 
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